Wind Tunnel & Vacuum Chamber System by Lowe, Sean et al.
HEC 24: Super-Nova Creations
Dept. of Mechanical 
Engineering
Wind Tunnel & Vacuum Chamber System
Team Members: Omar Buentello, Carlos Chic, Geovani Chico, Brittany Fink, Sean Lowe
Sponsor: Department of Mechanical Engineering










1. Establish a closed-loop wind tunnel that provides a visual of air flow.
2. Collect data using various models to assist in the teaching of fluid 
mechanics.
3. Understand how components/prototypes will handle the adverse 
conditions created by the system.
• Square chamber geometry to maximize usable space inside.
• Modular design in order to be replicated and taken apart easily.
• Polycarbonate lid for ease of access and ability to see inside.
• Heating pad selected to achieve range of ambient to 100 degrees Celsius
inside the chamber.
• ¼” inch thickness for metal sheets of chamber and 14x14 inch 
polycarbonate to minimize deformation.
The system met several required specifications. For the chamber, this 
includes a volume of one cubic foot, a medium vacuum 1 inHg, and a high 
temperature of 100 degrees Celsius. The wind tunnel has an operating 
velocity of 50mph. This model, along with HEC 22's wind tunnel, satisfies 
for the use in an educational setting.
The wind tunnel and vacuum chamber design has the potential for 
enhancements and even greater capability. As a long-term goal, 
modifications to increase the chamber dimensions and incorporate a 
stronger vacuum system will allow for more advanced experimentation. 
Data logging can be integrated with software. Lastly, the step-by-step parts 
and assembly manual allows for easy replication on additional campuses.
Testing of components in adverse conditions is an important part of the 
design process.  A significant amount of cost can be reduced if the testing 
protype is optimized in the simulated environment.  As such, a wind tunnel 
with thermal vacuum capabilities is designed and built to improve the quality 
of testing data in an educational laboratory setting. To achieve this, the laws 
of thermodynamics, fluid mechanics, and heat transfer were used to design 
the full-scale closed-loop wind tunnel. Compared to simulated testing, the 
system can manipulate the vacuum pressure, temperature, and airflow of the 
system which will improve data quality.
HEC 24 (Super Nova Creations) would like to first of thank our advisor, Dr. 
Soren Maloney-UT Tyler, as well as Dr. Chew - Vacuum Science World, 
Dr. Fumo - UT Tyler, and Dr. Rizvi – UT Tyler. All have put forth their time 
and effort into guiding the project from start to finish.
Wind tunnels and vacuum chambers have many uses to engineers in order 
to simulate conditions not seen in everyday, ordinary environments. HEC24 
was approached by the Department of Mechanical Engineering at The 
University of Texas at Tyler to design, build and test a wind tunnel with 
thermal vacuum chamber capabilities. HEC 24 designed and built the return 
air duct as well as the vacuum chamber and its accessories, while Team 
HEC 22 will design and build the wind tunnel segment. The final product will 
be used for teaching purposes in a laboratory setting where the user will be 













Specifications Required Value/Limit Units Acceptance 
Method
Envelope Yes 12Lx2.5Hx 7.5W ft Ruler
Chamber Cavity Yes 12 x 12 x 12 in Ruler
Operating 
Velocity
Yes 50 mph Pitot Tube
Vacuum 
Pressure
Yes 1 inHg Pressure Gauge
Temperature Yes Ambient to 100°C °C Thermometer
Capacity Yes 1 ft3 Ruler
Weight No <200 Lb. Scale
PRESSURE GAUGE
• ANSYS Structural software 
was used to simulate 
deformation, equivalent stress, 
and safety factor of the design, 
this helped modify the design 
to where it is now at ¼ inch 
thick walls.
• Pressure was applied to the 
chamber to simulate vacuum 
forces as well as atmospheric 
pressure on outer walls.
• Results showed the design 
can withstand a medium of 
vacuum 3.973x10-4 inHg. 
• Boundary conditions were 
used to simulate realistic 
scenarios for the integrity of 
the chamber
• The design was optimized to 
reduce the amount of material 
used which reduced the cost 
and weight.
